We investigate Majorana dark matter in a new variant of U (1)L µ −Lτ gauge extension of Standard Model, containing three additional neutral fermions Ne, Nµ, Nτ , along with a (3, 1, 1/3) scalar Leptoquark (SLQ) and an inert doublet, to study the phenomenology of dark matter, neutrino mass generation and flavour anomalies on a single platform. The lightest mass eigenstate of the Nµ, Nτ neutral fermions plays the role of dark matter. We compute the WIMP-nucleon cross section in leptoquark portal and the relic density mediated by inert doublet components, leptoquark and the new Z boson. We constrain the parameter space consistent with Planck limit on relic density, PICO-60 and LUX bounds on spin-dependent direct detection cross section. We also discuss about the neutrino mass generation at one-loop level and the viable parameter region to explain current neutrino oscillation data. The Z gauge boson of extended U (1) symmetry and the SLQ play an important role in settling the known issues of flavor sector.
Introduction
Though the Standard Model (SM) is quite successful in explaining all the observed data so far, it fails to provide satisfactory answer to some of the open issues like matter-antimatter asymmetry, neutrino mass, nature dark matter (DM) and dark energy, thus necessitates the existence of new physics (NP) beyond it. So far no direct evidence of NP has been established either in energy frontier or intensity frontier. However, in recent times several discrepancies at the level of (2 − 4)σ have been observed in the rare B decay modes, mediated by b → s transitions. These include the famous P 5 observable in the decay distribution ofB →K * µµ mode [1] , the lepton nonuniversality (LNU) ratio, R K ≡ Br(B → Kµµ)/Br(B → Kee) = 0.846 +0.060 +0.0016 −0.054 −0.014 [2] , which shows a deviation of 2.5σ from its SM result, and the recent measurements on R K * ratio by LHCb Collaboration [3] has also 2.2σ (2.4σ) discrepancy from the respective SM predictions [4] in q 2 ∈ [0.045, 1.1] ([1.1, 6]) bins, respectively. In this work, we would like to consider the anomaly free U (1) Lµ−Lτ gauge extension of the SM along with a scalar leptoquark (SLQ) to address the flavour anomalies, Neutrino oscillation and Dark Matter in a single platform.
The layout of the article is as follows. In Sec. 2, we briefly outline the model description. Sec. 3 (4) contains the discussion on neutrino mass generation and the parameter space consistent with DM (flavor) study and our results are summarized in Sec. 5.
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2. New variant of L µ − L τ model with a scalar leptoquark We consider the U (1) Lµ−Lτ [5] extension of SM, with three additional neutral fermions N e , N µ , N τ having L µ − L τ charges 0, 1 and −1 respectively. The scalar content of our model includes a scalar singlet φ 2 , an inert doublet η and a scalar leptoquark S 1 (3, 1, 1/3). We impose an additional Z 2 symmetry under which all the new fermions, η and the leptoquark are odd and rest are even. The additional particle content of our model and their corresponding charges are displayed in Table. 1 . 
Dark matter phenomenology A. Relic density
The annihilations include s-channel processes mediated by H 1 B. Direct searches In the scalar portal, one can obtain contribution from spin-dependent (SD) interaction mediated by SLQ, of the form N − γ µ γ 5 N − qγ µ γ 5 . The corresponding cross section is given by [7] 
where, J n = 1 2 , µ r = M − Mn M − +Mn with M n 1 GeV for nucleon. Right panel of Fig. 1 , depicts the parameter space consistent with 3σ range of Planck limit, with green data points violate the PICO-60 bound [8] .
Flavor phenomenology
After obtaining the allowed parameter space from DM study, we further constrain the new parameters from the present experimental limits on Br(τ → µν τνµ ),
Comparing the theoretical predictions with their respective 3σ experimental data, we constrain the allowed parameter space of M Z − g µτ (left) and M − − y 2 qR (right), presented in Fig. 2 . In the right panel, the blue points represent the allowed space obtained from both DM and flavor observables (DM+Flavor). Both the red and blue points represent the constraints from only DM study, which are denoted as DM-I and DM-II regions. We now discuss the effect of constrained new parameters obtained from DM and flavor phenomenology on the lepton nonuniversality ratios R K ( * ) . The q 2 variation of R K (top-left) and R K * (top-right) ratios are shown in Fig. 3 in the full q 2 region excluding the intermediate dominant cc resonance region. Here blue dashed lines stand for SM predictions, cyan (magenta) bands represent the DM-I (DM-II) contributions and the orange bands are obtained by using the DM+Flavor allowed parameter space. The experimental data are presented in black color [2, 3] . We observe that though the LNU ratios deviate significantly from their SM predictions for all the regions of allowed parameter space, the constraint obtained from DM observables comparatively has larger impact on these ratios. Figure 3 . The q 2 variation of R K (left), R K * (right) panel.
Conclusion

